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Description 

This invention relates to an expansion body for 
constructions located in the earth including a 
folded elongated casing which defines an internal 
closed space connectabie to a source of 
pressurized fluid for the expansion of the body by 
pressing out the folds of the casing. Such an 
expansion body is, for example, described in 
DE—C— 618490. 

Expansion bodies of the kind mentioned above 
have been proposed for in sttu piles and 
especially as an expanded foot of these. When 
using such plies first the casing is inserted into 
the ground and then filled with pressurized water 
or concrete for pressing out the folds thereof thus 
giving the pile fts final shape. Expansion bodies 
according to these known proposals have, how- 
ever, been of negligible practical use since they 
are complicated and expensive to manufacture. 
Further the degree of expansion is not sufficient 
for all applications. 

An object of the present invention is therefore 
to provide an expansion body which is easy to 
manufacture and which has a considerably 
greater possibility to expand. This object is 
achieved by an expansion body having the 
features defined in claim 1. 

The Invention will now be further described in 
connection with the enclosed drawings. 

Pig. 1 is a side view of an expansion body 
according to the invention. 

Figs. 2, 3, and 4 are sectional views taken on 
lines 2—2, 3—3, and 4-4, respectively, of Fig. 1. 

Fig. 5 is a side view of the body according to 
Fig. 1 but after expansion. 

Fig. 6 is a sectional view taken on line 6-6 of 
Fig. S. 

Fig. 7 is a side view of an expansion body used 
as an anchor body for an anchor rod. 

Fig. 8 is a sectional view taken on line 8-8 of 
Fig. 7 shown in an enlarged scale. 

Fig. 9 Is a side view of the expanded anchor 
body. 

Fig. 10 is a sectional view on an embodiment 
with another folding arrangement suitable for 
insertion of an anchor rod therethrough. 

Figs. 11 and 12 are sectional views showing 
another two embodiments on the arrangement of 
the anchor rod within the expansion body. 

Fig. 13 is a side view of an anchor rod having 
two expansion bodies attached thereon. 

The expansion body according to Figs. 1—4 
includes a folded elongated casing 11, damping 
means 12, 13 arranged on each end part of the 
casing 11 and a fitter tube 14 for the insertion of 
pressurized fluid into an Internal closed space 16 
in the body. The casing 11 which preferably is 
made from sheet metal is folded in zigzag shape 
defining two opposed portions 16, 17 with the 
alternate folds 18 of one portion 16 being received 
within the alternate folds 19 of the other portion 
17 and vice versa. The clamping means 12 at the 
front end of the casing 11 Includes a sleeve 20 and 
a boh 21 which penetrates the sleeve 20 and the 
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folds 18, 19. The rear clamping means 13 only 
comprises a bolt 22 which penetrates the folds 18, 
19. The clamping means are adapted for sealingly 
keeping the portions 16, 17 tightly adjacent to 

5 each other during the expansion, but it is also 
necessary to provide for some sliding motion 
between the folds in the clamped parts of the 
casing, otherwise extreme tensions will appear 
close to the clamping means 12, 13 which ten- 

10 sions might cause the casing 1 1 to crack. For that 
reason anti-friction means 23 are arranged be- 
tween one or more of the folds, preferably be- 
tween each fold. Said means 23 preferably com- 
prises metallic or other sheets of a sufficient 

is hardness also to serve as a spacer in order to get 
suitable roundings of the folds when the clamp- 
ing means are attached. The filler tube 14 is 
Inserted between the portions 16, 17 and is 
sealingly attached to these by welding or glueing. 

20 The tube 14 can alternatively be inserted through 
the side of the casing 11 and welded directly 
thereto. 

The folded casing can be manufactured in 
different ways, but it is preferred to start from a 

25 double layer of sheet-metal which is folded in 
zigzag. The double layer is alternatively made 
from a double folded rectangular metal sheet, or 
two sheets one laid over the other and welded 
together along one edge, or a flattened thin- 

30 walled tube. The sheet or tube should be of 
standard quality with sufficient softness for not 
being cracked by the folding and unfolding mo- 
tion to which the steel is subjected during the 
manufacture and use of the expansion body. The 

95 double layer Is successively folded starting from 
the edge of the layer which has the joined sheets 
and simultaneously the anti-friction means 23 are 
put between the folds. After the folding action the 
sheets of the opposite edge of the layer are joined 

40 together by a welding seam 24 If a flattened tube 
has not been used, and then the expansion body 
Is completed by attaching the clamping means 12, 
13 and filler tube 14 
Another preferred way of manufacturing the 

45 casing is by rolling sheet Iron to zig-zag shaped 
sheets.. One folded and suitable cut sheet is then 
laid over another so that the folds fell into each 
other. Thereafter the double sheet Is pressed from 
the longitudinal sides so the folds are pressed to 

so abutment against each other and finally the two 
longitudinal side edges are welded together. If 
there is need for a through channel in the casing, 
for example to provide space for an inlet or a 
through rod, the middle fold of the sheet is made 

55 different from the other zones so that this partic- 
ular fold does not fell into the meeting fold of the 
other sheet 

When expanding the expansion body, 
pressurized fluid is led inbetween the two casing 

50 portions 16, 17 which start to separate from each 
other. The reparation starts with one fold and 
successively continues with the other ones until 
the casing is totally expanded, see Fig. 6 and 6. 
During the separation the folds in the damped 

55 end parts slightly move about the boh 21, 22 axis, 



2 



3 

the folds 18, 19 of the opposed portions being 
moved in opposed directions. The cross section 
of the expanded casing 1 1 reaches a diameter 
which Increases the same diameter of the non- 
expanded casing 11 by 3—5 times depending on 
the thickness of the sheet-metal and the number 
and shape of the folds. 

The expansion body can have a number of 
different applications for example as a pile, a spot 
footing or an anchor body. When used as a pile 
the non-expanded body is inserted in a predrilled 
hole or Is directly hammered into the ground by a 
driving hammer. Then the body is expanded by 
filling it up with pressurized water or concrete. 
The extent of expansion can be determined by 
measuring the quantity of the pressurized fluid 
used, and by measuring the hydraulic pressure of 
the fluid there is possible to estimate the earth 
pressure acting on the body. When knowing both 
the size and the earth pressure the bearing capaci- 
ty of the pile can easily be determined If 
necessary a steel reinforcement can be inserted in 
the expanded body or alternatively the body can 
be filled with concrete reinforced by glass or 
metallic fibre. 

An embodiment adapted for use as an anchor 
body or pile foot is shown in Rgs. 7— a The 
expansion body is in principal the same as de- 
scribed above, with a folded casing 11 and for- 
ward and rear clamping means 12, 13. An anchor 
rod 25 or pile rod goes through the forward 
damping means 12 Into the expansion body. The 
rod 25 is a suitable steel rod or tube e.g. a drill jod 
and the pressurized fluid, preferably concrete is 
inserted through a hole 26 in the rod. The sleeve 
of the forward clamping means 12 has two filler 
blocks 27 of plastic material attached to the inner 
sides in order to fill up the empty spaces that 
appear in the sleeve depending on the size of the 
rod cross section. The anchor assembly is manu- 
factured by first enlarging the center fold of a 
folded casing by a drift in order to make a hole for 
the rod. Then the rod 25 is inserted in said hole 
and the clamping means 12 is pressed over the 
forward end part of the casing. Bolts 28, 29 pass 
through the folds from two opposite directions, 
said bolts 28, 29 being arranged for guiding the 
folds during the unfolding motion and for secur- 
ing the body to the rod 25 when handling the 
assembly. The rear clamping means 13 is of the 
same construction as the forward one but instead 
of the rod a not shown plug is inserted in the hole 
in the casing and secured therein by a boh 30. 
Alternatively the damping means 12, 13 could be 
of the same kind as shown in Rg. 4 in which case 
the drifted hole should not go through the rear 
end of the casing. In order to mate ft easier to 
prepare said hole, the two portions of the casing 
could be folded and put together as appears from 
Fig. 10. In that embodiment two folds 31 of one 
portion 16 are inserted fin one fold 32 of the other 
portion 17 which simplifies the unfolding by said 
drift tool in that part 

The anchor assembly is preferably also inserted 
in a predrBled hole in the ground and expanded 



4 

by filling it up with concrete. The degree of 
expansion will in addition to the factors men- 
tioned above also depend on the size and shape 
of the anchor rod 25. For example when using a 

5 rod with a diameter of 38 mm and a sheet-metal 
of a thickness of 1 mm laid in 9 folds the non- 
expanded anchor body is insertable in a hole with 
a diameter of 125 mm and is then expandable to a 
cross section with a diameter of 400 mm. 

70 In order to increase the expansion of the anchor 
body the shape of the rod and foldings could be 
adapted to each other as appears from Rg. 1 1 and 
12. In Rg. 11 the casing is folded In half-circles 33 
surrounding a round rod 25 and in Rg. 12 the rod 

15 25 has a flattened cross section adapted to the 
folds. 

The bearing capacity could be further increased 
by arranging two or more expansion bodies on 
one rod (Rg. 13). The rod 25 then traverses the 

20 first body 34 and ends within the second 35. The 
rod 25 includes side openings 36 for the distribu- 
tion of concrete to the first body 34. If the earth 
has layers of different compressive or tensile 
strength, it is possible to adjust the position of the 

25 expansion bodies to the layers of maximum 
strength. 

It is to be understood that the invention is not 
limited to the disclosed examples but can be 
varied In many ways within the scope of the 
30 claims. 

Claims 

1. Expansion body for constructions located in 
35 the earth including a folded elongated casing (11) 
which defines; an internal closed space (15) 
connectable to a source of pressurized fluid for 
the expansion of the body by pressing out the 
folds (18, 19) of the casing, characterized in that 
40 the casing comprises opposed portions (16, 17), 
which before the expansion have the folds (18, 19) 
thereof arranged In zigzag shape with folds (18) of 
one portion (16) being received within folds (19) 
of the other portion (17) and vice versa. 
4$ 2. Expansion body according to claim 1, 
* characterized in that each respective fold (18) in - 
one portion (16) is enclosed by a mating fold (19) 
in the other portion (17). 

3. Expansion body according to claim 1 or 2, 
so characterized in that said folds (18, 19) of opposed 

portions (16, 17) before the expansion are tightly 
adjacent to each other. 

4. Expansion body according to any of the 
previous claims, characterized by damping 

55 means (12, 13) on each end part of the casing (1 1) 
for holding these parts in the zigzag shape when 
the other parts of the casing (11) is expanded. 

a Expansion body according to claim 4, 
characterized by anti-friction means (23) arranged 

eo between one or more of the folds (18, 19) in the 
clamped parts of the casing (11). 

6. Expansion body according to any of the 
claims 4—5, characterized in that said damping 
means (12, 13) comprises a bolt (21, 22; 27, 28, 29) 

65 or the like penetrating the folds (18, 19). 
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7. Expansion body according to any of the 
previous claims characterized by a load carrying 
rod (25) connected to the body for transferring 
tensile or compressive forces acting on the rod 
(25) to the body. 

8. Expansion body according to daim 7, charac- 
terized in that the load carrying rod (25) is tubular 
in shape and projects Into the closed space (15). 

Revendications 

1. Corps a. expansion destinl a des con- 
structions enterrees, comprenant un border al- 
longe replfe (11) definlssant une enceinte inte- 
rieure termee (15) pouvant toe reliee a une 
source de fluide sous pression permettant de 
dllater le corps en deployant les replfe (18, 19) du 
border, corps a expansion caracttrise' en ce que le 
border comprend des parties opposees (16, 17) 
dorrt les replis (18, 19), avant expansion, sont 
disposes en forme de zigzag, les replis (18) d'une 
parte (16) venant se loger dans les replis (19) de 
I'eutre partie (17) et vice-versa. 

2. Corps a expansion selon la revendlcatJon 1, 
carecteVis6 en ce que cheque repli respectrf (18) 
d'une partie (16) est entoure par un repti corres- 
pondant (19) de I'autre partie (17). 

3. Corps a expansion selon Tune quelconque 
des revendlcations 1 et 2, caractertse* en ce que les . 
replis (18, 19) des parties opposes (16, 17) sont " 
etroitement settees les uns oontre les autres 
avant ('expansion. 

4. Corps a expansion selon Tune quelconque 
des revendlcations prec6dente$, caracterlse 1 en ce 
qull comprend des moyens de serrage (12, 13) 
sftues sur chaque partie d'extremit^ du border 
(1 1) pour malntenir ces parties en forme de zigzag 
lorsque les autres parties du bofitier (11) sont 
ditatees. 

& Corps a expansion selon la revendicadon 4, 
caracterise* en ce qui) comprend des moyens anti- 
friction (23) disposes entre I'un ou plusieurs des 
replis (18, 19) dans les parties btoquees par 
serrage du hotter (11). 

6. Corps a expansion selon fune quelconque 
. des revendications 4 et 5, caracterfs* en ce que les 

moyens de serrage (12, 13) comprennent un 
boulon (21, 22; 27, 28, 29) ou autre, penetrant 
dans les replis (18, 191 

7. Corps i expansion selon rune quelconque 
des revendlcations pn$dddentes» carect&rise* en ce 
qtr*U comprend une dge pone-charge (25) reliee 
au corps pour transferer les forces de tension ou 
de compression agissant sur la tige (25), au corps. 



8. Corps a expansion selon la revendicadon 7, 
caracterise en ce que la tige porte-charge (25) est 
de forme tubulaire et fait saillle dans I'enceinte 
fermee (15). 

Patentansprtiche 

1. Expansionkdrper fQr im Erdrelch fesgelegte 
Konstrukttonen, mit einem aufgefarteten, langs- 
gerichteten Gehause (11), das einen geschlosse- 
nen, an eine Druckmittelquelle fQr die Aufweitung 
des Kdrpers durch Herauspressen der Falten (18, 
19) des Geniuses anschtiefibaren Innenraum be- 
grenzt, dadurch gekennzeichnet, dad das Gehiu- 
se aus zwei einander gegenOberliegend ange- 
ordneten Teilen (16, 17) besteht, in denen die 
Falten (18, 19) vor der Aurweitung zicfczackfdrmig 
angeordnet sind, wobei Falten (18) eines Teils (16) 
in Falten (19) des andern Teils (17) und umgekehrt 
aufgenommen werden. 

2. Expansionskdrper nach Anspruch 1, dadurch 
gekennzeichnet, daB jede Farte (18) Jewells in 
einem Tell (16) von einer korrespondlerenden 
Farte (19) in dem anderen Teil (17) umschlossen 
ist 

3. Expansionskdrper nach Ansprtichen 1 oder 2, . 
dadurch gekennzeichnet, daB die Falten (18, 19) 
gegenGberiiegenderTeile (16, 17) vor der Aurwei- 
tung einander eng benachbart angeordnet sind. 

4. Expansionskdrper nach einem der vorstehen- 
den AnsprOche, gekennzeichnet durch auf jedem 
Endteil des Gehiuses (11) vorgesehene 
Verspannungsvonichtung (12, 13) zur Auf reenter- 
haltung der Zicfczack-Form dieser Teiie, wenn die 
anderen Telle des Gehduses (11) aufgeweitet 
werden. 

5. Expansionskdrper nach Anspruch 4, gekenn- 
zeichnet durch zwischen einer oder mehreren 
Falten (18, 19) In den verspannten Teilen des 
Gehduses (11) vorgesehene Gteftmfttel (23). 

a Expansionskdrper nach einem der AnsprOche 
4—6, dadurch gekennzeichnet, daB die 
Verspannungsvorrichtungen (12, 13) einen in die 
Falten (18, 19) eindringenden Bolzen (21, 22; 27, 
28, 29) oder dergleichen aufweisen. 

7. Expansionskdrper nach einem der vorste hen- 
den AnsprOche, gekennzeichnet durch eine an 
den Kdrper angeschlossene tragende Stange (25) 
zur Obertragung der auf die Stange (25) wirkerv 
den Zu- und Druckkrafte auf den Kdrper. 

a Expansionskdrper nach Anspruch 7> dadurch 
gekennzeichnet, daB die tragende Stange (25) 
rohrfdrmig ausgebiidet Sst und in den geschlosse* 
nen Raum (16) vorspringt 
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